groups2) isolated from various microorganisms of the order Actinomycetales have been knownfor some years to possess a broad spectrum of biological activity against bacteria, fungi, yeasts, insects, protozoa, cestodes, and free-living nematodes. More recently they have been shown to have potent nematocidal activity against the free-living stages of intestinal parasitic nematodes of major importance in the animal health industry.3) Furthermore the bafilomycins have been suggested as possible therapeutic agents in the treatment of peptic ulceration, by virtue of their inhibition of cell vacuolisation induced by the bacterium Helicobacter pylori4~6\
The molecular structures of both the bafilomycins and the leucanicidins are characterised by the presence of a similar 1 6-membered macrolide nucleus to which various side chains are attached at the lactone terminus C15 (Fig. 1) , leading to the generic term bafilolides for these antibiotics3*.
The only bafilolide for which the complete stereochemistry has been rigorously secured is bafilomycin A1. X-ray crystallography of its 21-(2',2',2'-trichloroethylcarbonate) derivative established the absolute configuration depicted in structure 17), confirming that predicted from XHNMRdata and computer modeling in comparison with the known related antibiotic elaiophylin8). Both crystalline and solution conformations of bafilomycin Ax are stabilised by a hydrogen-bonding network involving C19-OH, C17-OH and C1=O, which fixes the configuration of the potentially epimerisable C19-hemiacetal hydroxyl group7'9~1 1].
Other bafilomycins and the leucanicidins (Fig. 1 tions. XHNMRspectra of the intact antibiotics10'13), however, show similar W-coupling between C19-OHand H20a, indicating that the configurational correspondence includes also C19. The remaining common stereogenic centres C6, C7 and C8 of the two antibiotics were shown to correspond at least in relative configuration, but no absolute conclusion could be reached140. Cleavage of the C5~C10 segment of each antibiotic afforded inseparable mixtures of two stereoisomers of 2,4-dimethylheptane-1,3,6-triol, but in different ratios thus precluding meaningful comparison of optical rotation values.
After considerable experimentation with the acid-and base-sensitive leucanicidin, we have shown that hydrolysis of the carbohydrate moiety by mild treatment with /7-toluenesulfonic acid in aqueous acetonitrile, conditions which have been employed for the preparation of the aglycones of the macrolide antibiotics concanamycinA and elaiophylin16), affords bafilomycin Ax (1). In conjunction with the known absolute configuration and anomeric stereochemistry of the attached rhamnoside1 3), this conversion confirms the previous structural and stereochemical conclusions13 '14) and establishes the complete absolute configuration of leucanicidin as that depicted in structure 5. The XH NMRchemical shift and coupling constant data provided for 7-(9-isobutyrylleucanicidin, a minor co-metabolite ofleucanicidin in Streptomyces halstedii1 7\ are in complete accord (except for expected chemical shift differences in the vicinity of the additional ester substituent) with those of leucanicidin itself13), and thus imply the corresponding absolute configuration 7.
Streptomyces olivaceus produces leucanicidin (5) together with a related antibiotic, which was assigned the two-dimensional structure 6 and namedbafilomycin
incomplete evidence similar to that described above for leucanicidin14 hemiacetal centre and the C21 ester-carrying centre in Bx and Cl5 both of which are destroyed in these conversions into D.
Treatment of leucanicidin (5) \9R, 2\R, 23R, except for bafilomycin D which lacks tetrahedral centres at C19 and à¬21but has a 20E olefinic bond. The chirality at C22 remains unchanged in all these metabolites, but its descriptor varies with the functionalisation of the C21-OHgroup.
Experimental
General NMR spectra were recorded for acid-free CDC13
solutions on Varian Gemini-300 or VXR-500instru-ments, with the solvent as internal reference. FAB-MS data were obtained on a VGZAB2-SEQ spectrometer using 3-nitrobenzyl alcohol as the matrix. Leucanicidin was obtained as described previously3).
Conversion ofLeucanicidin (5) into Bafilomycin A1 (1) Leucanicidin (5) [a]25 -251°(c 0.6, CHC13)}.
